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September 29, 1959 ' l"f ’ g

Dear Sir:

This letter: reportf summa.rlzep the research performed under

i i S WA

Task Order No. FF during July and August, 1959.

An investigation of the operating characteristics of the
transmitter has been made. The purpose of this investigation was to

determine the transmitter susceptibility to uncontrollable variables

introduced into the system| | A slight dependence on 25X1

input pulse width was discovered. This has thus far been reduced but
not completely eliminated, and will be investigated further. Also, as
a result of the investigation, some jitter was observed; however, it
appears to be normel for this type of circuitry.

Tests have been conducted to determine the system performance

under normal conditions. The results obtained thus far indicate 25X1

that accuracy is not affected by speeds used, but there is a 25X1

tendency foxﬂ ). This is attributed to insufficient 25X1

resolving time. A study is being mede to determine how much the resolving
time of the system can be increased without grossly altering the circultry
or decreasing the accuracy.

Also, range tests have been conducted and the results obtained
were quite favorable. Accurate transmission was possible for distances

up to 100 feet in the presence of considerable interference. Ranges in

excess of 250 feet were possible when very little int grference was present..
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D= September 29, 1959

A method of storing the transmitted information on tape so that
it can be processed at a later time has been developed. Final modifications
for optimizing this method are being made.

We currently expect to have the entire system in finalized form
during the early paert of October. Thus, we recommend that you start planning
for a demonstration of the over-all system at your facility almost any time
after the middle of October.

The original appropriation on this Task Order was $21,179. As
of September 1, 1959, the unexpended balance was approximately $5,800.

Sincerely,

A

25X1

ABW:th

In Duplicate

3
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July 22, 1959

Dear Sir:
This letter report summarizes the research performed under
Task Order No. FF during June, 1959.
The investigation of the operating characteristics of the
whole monitoring system is continuing. The investigation has resulted
in further modification of the transducer, pulse converter, and
decoder. In its present state, reliable operation of the system is
possible for periods of several days under ideal laboratory conditions.
However, better resolution is desirable for field operating conditions,
if it can be easily obtained. The major deviations are in the transducer-

transmitter portion of the system. These deviations stem mainly from

characteristic properties Over-all resolution is 25X1

limited by the nonlinear spacing Pulses produced by the 25X1

transducer differ slightly in width because of variations in the dynamic

characteristics of the 25X1

These variables cannot be controlled. In its present state, the

transmitter is somewhat sensitive to pulse-width variation. This

component has been designed to be insensitive to this type of variation,

but further improvement will be required in order to obtain the resolution

required for field operating conditions. ‘ .
Plans for next month are to modify the transmitter and

permanently install the modifications made in the other parts of the

system.
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The original appropriation on this Task Order was $21,179.
As of July 1, 1959, the unexpended balance was approximately $11,100.

Sincerely,

25X1

ABW:th

In Duplicate
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June 11, 1959 f /%

Dear Sir:

This letter report summarizes the research performed
under Task Order No. FF during May, 1959.

An investigation of the operating characteristics of the
transmitter and pulse converter has been started. The results obtained
from the initial tests conducted on the pulse converter indicate that
satisfactory performance should be obtained from this device in its
present state. The performance of the transmitter has been erratic,
however. This may, in part, be due to our lack of familiarity with
its operation. For this reason, it appears advisable to consult
with a representative of the organization which developed this unit.
We would appreciate your arranging for such a meeting in the near
future.

The improvement effort on the transducer is nearing
completion. The remaining work will involve an investigation of
its aging properties and durability.

Plans for next month include continuing with the evaluation
program in progress as described above and formulating procedures

for conducting the contemplated range tests.

g 1
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-2 June 11, 1959

The original appropriation on this Task Order was $21,179.
As of June 1, 1959, the unexpended balance was approximately $13,800.

Sincerely,

A

25X1

ABW:th

In Duplicate
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-2- May 21, 1959

Plans for next month include initiating long-term-
reliability experiments with the decoder and continuing with the
transducer work. Also, to initiate stability evaluation, the transmit-
ter and pulse converter will be placed in operation.

The original appropriation on this Task Order was

$21,179. As of May 1, 1959, the unexpended balance was approximately

#16,300. j”C\

-

Sincerely,/

25X1

ABW:mlm

In Duplicate
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StUKE
August 1, 1955

Dear 8irs

Enclogsed is the Summary Report dated June 30, 1955, deseribing
the activity an Research Order ¥o, 15 from Mareh 28 through June 30, 1945,
the current expiration date,

The ressarch on the transduser and the curmery investigation of
a decoding system have demonstrated the feasibility of these twe major
ocmponents of the thres-ocomponent system, It is Delieved that thwves prode
loms that are major but amenable to solution exist relative to the over-
all systems

(1) The decoding-system design must be carried threugh

the stags of actual eonstruction.
) 25X1

(3) The three major system compcnents st be inte~
@rated 90 that they are matually compatible and
eomprise a system that represents the meaximm
possible ease and stability of operation,

A proposal has been prepared covering research on Item (1) above.
This is being transmitted under separate cover,

SECRET
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SEUKEI
e August 1, 1955

The eriginal appropriation cm this Researeh Order vas §12,000,00,
As of June 30, 1955, the ourrent termination date, the unexpended balance
wvas approximately $600.00.
We wvould sppreciste any commants that you or your associates
might care to make with regard to the ressarch,
Sincerely, Yy

= S

25X1

SECRET
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SUMMARY REPCRY

RESEARCH CRDER NO, 15

June 30, 1955

SEGRET
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ZARLE OF COMIERIS

CORCLUSIONS AND RECOMMENDAT IONS I I I I I N R T P, 12

LIST Or FIGURES

Figure 1, semucmmmaammmmmwt
Figure 2, Sohutiom..pnet&u-futuym”hpntm.
Figure 3. Schematic Diagram of & Simplified Classifier . , .
Figure 4. Schematic Diagram of a Two-Stage Classifier . . , .
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amplitudes and the polarity to identify the 42 leys., With 20 amplitudes
1o bs recognised, s ninimm difference in smplitude betwesn two adjaesnt
keys of about 4 per oent exists at esch end of the twaneduser,

Sinee the time durstiocn of the pulses is a variable and sinee
even 2 milliseconds is too short & peried to use for recognising and
clasgifying a pulse, it appears that thers is a basie preblam in streteh-
ing the pulses to a greater langth, I the pulses ¢an de stretedsd with-
out changing their smplitudes, decoding becomes possible.

Cn the basis of a pulse repetition rate of 8,3 pulses per secend,
1t appears that a maximm time of 120 mfllissoonds is available fow the
decoding of a single letter, To provide & ressonshls marging, it has beem
assumed that complete decoding of esch letter must taks place in & maximm
of 100 milliseconds, It is possible to streteh the pulses ths required
smount in a very simple way, This is done with the aid of a odrcuit sush
ag that shown in Figure 1,

I a positiw voltege is suddenly applied to the imput, cepssitor
G} will charge through the rectifier with a time censtant of Re x Gy, vhere
Rp is the forwvard resistance of the reotifier, (noe sharged, O; vill dis-
charge through the rectifier and Byj however, the time ecmstant of the die-
charge oireuit is Ry x Oy, vhere R, is the reverse resisiance of the rectifier.
If the rectifier is a siliesn junetiom typs, the reverse resistanse may commen~-
1y be 10,000 times the forward resistance. Thus, if, fer exmsple, Oy weuld
charge vithin 1 per cent of the spplied voltage in 1 millisecend, 10 seecnds
vold be requived for the charge to desay 1 per esnt. It is evident, therefare,
that vhere tines of 1 to 2 milliseccnds are available to charge Oy, holding the

SECRET
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charge for 100 milliseconds is relatively easily scoomplished.

A satisfactory pulse-stretching eircuit was constructed utilis-
ing this principle. This device is diagrammed in Figure 2,

A eathode follower is used to provide a low impedance source,
8o the charging time of Cy 1s low, A second cathode follower 1s used to
mmthatclinoomctadtoahighimpodammm,m:‘tm,wm

discharge only through the rectifier. The output circuit is provided with
a balance control which can be used to adjust for gzero voltage from the

system vhen at rest.
A decoding system was constructed, as described in some detail
in the Sumsary Report dated March 28, 1955, using available parts; this
vas not meant to represent the ultimate in a decoding apparatus. Rowever,
14 did serve to illustrate the feasibility of an sutcmatic decoding system.
The besic principls of the system previously reported was to pro-
vide a separate smplitude-sensing element for each of the 21 emplitudes to
be classified. Mn interlocking circuit was then arranged so that only the
doaireduplimdapmd\wodonmtpnt,amthmghinthinpnrumﬂnm
all sensing elements of lesser amplitude than the one to be selected would
elso operate. This system might be described as a parallel or simultansous
system, It has the advantage that the time required for a claseificatiom
:lsonlythetimmuirodtomrauaoinglesemingdevioe. The time is
also the same regardless of the claseification. A serious disadvantage is
the necessity for providing a stable reference system for each oclassificatiomn,
Thus, aWotthiaMwuldbembjecttodﬂ!tmﬂiuﬁbﬂhy.
Consideration of the possible methods of dscoding led to the decie-
sion that a single element should be utilised as a reference, As a basie

SECRET
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principle, it appeared that a comparison system utilizing s series of
voltages derived from a precision voltage divider and a circuit to sense

equality between the pulses being decoded and the divider voltage would
provide the meximm stability. The operatlion of such a system can be
described simply with the ald of Figure 3.

In Figure 3, a voltage divider is arranged vith an excitatiom E,
Anmplifieruemcudtoamlayandoporahdinanmrmmt,
when the voltage between a and b is sero, the relay will operate. The
mtimdmamlwvmmmmpmrmmmmmwmh
moves scanning arm b, When this occurs, the position of scamning arm b
wﬂloomapmdtothepoeitimc&'thooﬂg:lmlactimmmmadmr.

A variation of this system is one where the divider is made up
of o series of discrete steps rather than a contimious element. The sosn~
ningamiathsnmplmdbyanrieaofrehycontactavhiehcpanum
sequence. The number of diserete steps can be made to be the ssme as the
number of steps or classifications required from the transducer,.

Theprinoipaladvantagectthiomangouutmrthomvim
described system is the great improvement in stability. In contrast with
the previcusly described device where 21 peparate amplitude circuite were
requimd.wlymeinraquimdinthism,usuﬂng,doourn,mtu
stable voltage divider has been achieved. This is a relatively easy re-
quiremant to meet. Afurtheradvmtageotthismmhmnducﬂm
in over-all complexity.

Sinoe the engineering features of the single~reference systen
vemwadvmtagem.thiamthodofclnmmommwnpm-

SEGRET
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FIGURE 3. SCHEMATIC DIAGRAM OF A SIMPLIFIED CLASSIFIER
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sent the soundest approach. Consequently, a classifier was designed using
this basic prineiple,

This classifier is an all-relay devioce, except for the circuits
vhich sense sero difference between the reference level and the incominge
pignal level, and cculd be described as a two~stage olassifier, One of the
characteristics of such a scamming or comparison type of device is that a
sequence of events must take place to permit a classification t0 be made.
The meximm mumber of events that may be required is at least equal to the
number of classifications that are required. Where cnly about 100 milli~
seconds are available for making a classification, the sequencing may re-
quire too much tims, Therefore, the device designed splits the operatim
into two parts. The 21 total classifications are split into three groups
of 7 sach, It is then nacessary to identify the group and the hit in the
group to make a selection of a particular classification. Rather than 21
operations, this set up requires a maximum of 10 operations and thus effects
& large saving in required time, The schematic diagram of this classifier
is shown in Figure 4.

In crder to explain the operation of this classifier, a step-by=
step description of the selection of a given classification will be made.

There are two relay counting chains in this clagsifier, One, a
chein of 3, is identified by the letters ay b, and c. The other, a chain
of 7, is ldentified by the mumbers 1 through 7. In Figure 4, the pulse
amplifier is shown in block form, and all of the relays are in the at-rest

position with power applied to the system.

SECRET
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FIGURE 4. SCHEMATIC DIAGRAM OF A TWO-STAGE CLASSIFIER
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Assume that a signal is received by the pulse amplfier that
corresponds to a classification of number 19 or ¢5. The amplified pulse
uappliedtothegridcireuitaotvh,vwmdvz‘tm'oughthnrooﬁ-
fiers assooiated with these cireuits. As previcusly explained, the capac~
itors in these grid circuits will store the energy, with no sppreciable
loss of voltags, over the interval required for a classification, Vog,
which vas in a conducting eendition, will be cut off, dropping relay S.
Vh andvlb vere slready in s nonconducting conditiom, so no astiom will
take place at those points since they will simply beooms further out off.
The dropout of relay S applies battery to relay A through a relay S back
contact through relay Ey down and through A, B, and C down. Relay 4 then
pukxupmd;pplinvoltagathrmghadiﬂdcrtothoyidcimitot"h.
This voltage is in a directiom that favors tube conductiom. At the same
tﬂm,thopichlpoonlmsthopiethcimuitdBundwl. A drops
out and B ploks up. B applies & still greater voltage to the grid cirouit
of Vige In the same vay, C picks up.

However, in the example chosen, when C picks up, the voltage ap-
plied to Vh that is the difference betwesn the pulse voltage and the voltage
through the divider from relay C will be such that Vj, will oomduct, picling
up relay Ej. When Ey picks up, voltage 1s applied through a frant contact
atElandafrmtcmuotdCthstbOpscpicbdup. Thus, the action to
this point has indicated that the voltage being classified is one of seven
voltages in the range from B to C. Note also that, when C is stuck up, the
left-hand sides of relays 15 through 21 or C; through Cy are counected to
battery. Vjp which is oomnected in parallel with the Vi, grid oircuit also

SECRE1
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conducts at this time, picking up relay BE,. RBattery is then spplied to
relsy 1 through Ey and Ep up, and through 1 through 7 down. The 7 chain
then operates, applying progressively higher volteges to the cathede cire
ouit of Vy) in & direction which tends to cut off V3, and drop E;. For the
example given, Ep will drop when relay 5 picks up. Relay 5 will then be
stuck through its ovn front oontact, & front ocontact of E; which 1a up, and
a baock contact of B, which is down. When E, drops, stieking 5, voltage 1s
applied to the right-hand asides of relays 5, 12, and 19, Of these three re-
la;ro,1918th.onlyonlvhiehu1roadyhaaitlloftnidaom‘bodtobctury
because of C being stuck up. Therefore, relay 19 will operate.

In order to terminate the action after a reasonable period, in
this ocase in 100 milliseconds, TR has been provided. When Ey is wp and Ep
down, the operate circuit of E is opened. A time delsy is provided asross
the coil of TR, After the desired interval, TR drops and shunts the reotifiers
in the memory oircuits. This drops Fy and allows 8 to piek up. Then 8 opens
the stick oircuits to the chains, tims resetting the system. Since the input
pulsemctshcrtdumtion,thsnyntonwﬂlwdtuntilthtmtp\auharm
further asction takes place.

Output relays 1 through 21 are visualised as solenoids vhich can
bomlngodmrthohybourdotatypwﬂurnothntt}nmtimwmm
matically produce a printed record of the imput information. Sclencids of
mmdninmwmummmmthntmmom
tmwmurmmmummarmol«tnctmnm.

The relays required for the classifier desoribed would in all
cases exoept for TR be Stevens Arnold Millisec units. Care has been taken

SECRET
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in designing the circuit to keep the contaet requirements low so that
DyP.D.T, relays can be utilised. These relays are available at about
$7.00 each 1n small quantities. With relays of this sart, it is esti-
mated thet the maximm time required for a classification will be about
15 milliseconds. Thus, about 85 millipeconds of the total 100-millisecond
interval will be available e A possie
ble source of solenoids fer key actuation is thoss units which are used
innouphotaﬂuhcmnattaohmntatompplytha shutter operating

forve,

25X1

It 1s believed that the suecessful development of a transducer
and the effective concealment of this device, as has been demmmstrated,
effectively angwers the most preseing question as to the possibilities
of the systom, The lupplemntaryworkwhiehhubunmmpnﬂmdhu
shown the feasibility of an automatic printing decoder, However, three
major problems exist and mmat be solved in order to achieve a workable
over-all systemi

(1) The decoding-system design must be carried to

the point of actual construction and improve=
ment of the system described.

@) 25X1

SECRET
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(3) After, and to some extent during, the develop-
ment of the major system components, attentiom
must be glven to the integration of these come
ponents, in order to insure a compatible set of
devices, and maximum possible ease and stability
of system operation.

It is believed that these problems can be solved and that the
resulting system will be relatively simple and reliable, It appears that
the gystem whigh can be visualised with relstive assurence at the present
time has characteristics that are superior to those hoped for at the start
of the program.

It is recommended that research on the decoding system be cone
tinued to the stage of proving the principles already laid down by building
& practical decoding device. A detailed proposal covering this research
and coordination of the characteristics of the transducer and decoder to
insure optimm performance has been prepared and is being trangmittsd
under separate cover,

SELRE
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April 28, 1955

Dear Sir:
Enclosed are three copies of the Summary Report on Research Order
No. 15, covering the period from June 28, 1954, to March 28, 1955.
We would appreciate any comments that you or your associates may
care to make with regard to the ressarch.
Sincerely,

25X1

ABW/ba
Enclosure

In Triplicate
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In a 1life test, this transducer operated without failure for one
million repetitions of the coming-toerest action at a single location, thus
indicating satisfactory life,
25X1
A cursory investigatiocn has been made of the decoding problem., A
25X1

decoder with a capacit) was prepared as part of an entire

monitorins system that used wire rather than radio transmission, and was

found to be feasible,

CGENERAL DESCRIPTION OF RESEARCH

Transducer Forms

During the course of this research, transducers with different
physical forms were constructed and tested,

The original proposal described a transducer with conductive rubber
as the resistive element, The conductive element was visualised as thin metal
foil bonded to a piece of ordinary rubber. These two elements were to be held
apart by means of a slipght positive air pressure inside the transducer.

Devices of this sort were constructed. Preliminary study indicated

that the resistive material must be stable, easily applied, and flexible
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mechanically. Investigation of conductive rubber as the resistive element
revealed that this material did not satisfy the requirement of stability. The
resistive-element problem was solved by preparing a resistive paint composed

of equal parts, by volume, of Shawinigan acetylene (carbon) black# and Pliobond
20 adhesive™, This combination was thorourhly mixed to a creamy consistency.
Sufficient methyl ethyl ketone solvent was then added to reduce the viscosity
of the mixture, sc that it cruld ve easily brushed onto the desired surface.
The resistance desired is obtained by using multiple cocats of this mixture.
This material adheres well to rubber or plastic surfaces and has been used
throughout this development for preparatior of the resistive strip.

The conductive strip used in the various forms of the transducer has
been constructed in two ways. A metal foil strip was used oripinally, Dif-
ficulty was experienced with this arrangement because uneven shrinkage of the
strip and of the material carrying the strip resulted in surface wrinkles,

The second and most satisfactory method of constructicn has been to prepare a
paint in a manner identical with that for the resistive paint with one differ-
ence; for the conductive strip, finely divided silver was substituted for the
carbon black. A conductive strip of this sort is flexible and rugged, just

&8 is the resistive strip prepared in the same peneral manner. In sealing
these devices, liquid neoprene was spread along the edres and along one end of
two rubber strips, and the edges were clamped. The entire unit was heated at

150 F for 1 hour, In order to provide an airtight seal, the unsealed end was

# Manufactured by Shawinigan Products Corporation, Shawinigan falls, Quebec,
Canada; Main Offices: Empire State Building, 350 Fifth Avenue, New York 1, N, Y.

#* Manufactured by Goodyear Tire and Rubber Company, Akron, Ohioj distributed by
W, J. Rusco Company, 2170 West Market Street, Akron, Ohio,
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coated with liquid neoprene, a hypodermic needle was inserted into this end
of the device, and the end was clamped. A positive pressure was then applied
through the needle, and the needle was carefully withdrawn, The above baking
procedure was then followed.

A portion of a transducer made of rubber, with a slight positive
air pressure to maintain the spacing between the strips, is sketched in
Figure 1.

Several samples of this model of the transducer were constructed and
tested. The dimensions were about 1/L inch in width by 3/32 inch in thickness
by 7 inches in length, and the resistance used was about 8,000 ohms per inch.
Considersble difficulty was experienced in producing and maintaining a suit-
able airtight seal., When a suitable seal was obtained, the operation of

these devices was satisfactory. When this model of the transducer was checked

in a standard flat-topped output pulses of 1l- to 2-milli-second 25X1

duration were obtained, depending on the particular key operated.

In view of the difficulty of producing and maintaining a proper seal,
alternative methods of construction which would produce the same general con-
fipuration were investigated. The first of these alternatives made use of a
base material other than rubber - namely, polyvinyl chloride. This clear
plastic was selected because of its favorable dielectric properties. These
were such that pleces of polyvinyl chloride could be readily welded or fused
together by means of a dielectric heater., Transducers with excellent electri-
cal characteristics were prepared using this material and fabrication method.
The resistive and conductive strips were constructed by masking and paintine
with the resistive and conductive mixtures already described. The spacing

between elements was maintained by means of a slight positive air pressure
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FIGURE I. SKETCH OF CROSS SECTION OF TRANSDUCER USING RUBBER AS
BASE MATERIAL

00I7" Polyvinyl chioride

- —0030"
0005" Cellulose acetate
~—0030"
n ‘l { '
0.017 L ———Conductive strip
Polyvinyl chioride S~ S~ < |~ Resistive strip

FIGURE 2. SKETCHES OF CROSS SECTION OF TRANSDUCER USING POLYVINYL
CHLORIDE AS BASE MATERIAL, AND OF END CONNECTOR
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in the same manner as has already been described., Polyvinyl chloride trans-
ducers proved to be more satisfactory than tnose previously constructed using
rubber as the base material; however, considerable care was still required in
tae preparation of this acdel of the transducer.

3ince the principal difficulty uad been concerned with producing an
airtight ssal that wouald permit maintaining positive pressure in the trans-
ducer, it was deemed worth while to attampt to eliminate this requirement.

To this end, a transducer configuration was devised that maintained the spac-
ing between the resistive and conductive strips mechanically. A transducer
of this type is illustrated in Figure 2.

This form of the device was constructed as follows: The previously
mentioned resistive coating was applied to a relatively wide strip of poly-
vinyl chloride. Then, rslatively narrow end strips of polyvinyl chloride were
7lued alones the edzes of the wide strip. The conductive coating was applied
to a strip of 0.00S-inch~-thick celluloid. This celluloid strip was plued to
the narrow end strips in a way that the conductive and resistive alements
faced each othsr, The spacing between these elements was maintained at about
2.017 inch by controlling the dimensicns of the narrow end strips. In order
to permit the type bars to dsflect the celluloid surface so as to make contact
with the resistor, a strip of polyvinyl chloride wis glued to the outside sure
face of the cellulcid strip for the type bars to strike and rest upon. The
glue or tonding matserial used in preparing this type of transducer was
Pliobond 22,

Electrical connections were made to this device in a very simple
manner throuch the use of end connectors., As shown in Figure 2, two sheets

of metal foil (in this case, thin steel strip) were glued with Pliocbond 20
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to opposite sides of a block of polyvinyl chloride. This assembly was dimen-
sioned in such a way that it just slipped intc the open ends of the transducer,
Thus, the two pieces of metal foil were in contact with the resistive and
conductive strips., In order to maintain this connection, a small ring of steel
(e.gs, thin-wall stainless steel tubing) cut to proper dimensions was slipped
over each end of the transducer and squeeszed, thus applying pressure to the
contacts and insuring the maintenance of electrical continuity. Duplication
of tranaducers was made relatively easy by this assembly method. The detailed
dimensions of the units are eciven in Fipure 2, The electrical performance of
this type of unit proved to he very satisfactory. In consideration of the
ease of construction and the superior performance of these units, this con-

figuration is believed to be the most satisfactory of those developed.

Alternative Transducer Locations

25X1
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transducer will depend on the power supply available, but will certainly be
far below the safe dissipation limit, Even though the transducers so far pro-
duced have been manufactured by hand methods, the linearity is quite reason-

able. A resistance vs position curve is shown in Figure S for a typical

transducer,

Tranaducer Life

Transducers of the most satisfactory type (see Fipure 2) have been
life tested, The test extended for one million operations corresponding to

\ \ and then was terminated., The 25X1

transducer was still in good operating condition when the test was concluded.

This life is equivalent to many months and is con- 25X1

sidered adequate for the proposed application.

Decoding Apparatus

25X1
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A single section of a 12AT7 tube is arranged with & relay in its
plate circuit. R, and Ry form a biasing system wuich controls the bias of
the tube so that any desired voltage can be required at the input terminal
to cause the tube to conduct and the relay to picikup. Thus, the arrangement
is amplitude sensitive. As many of these elements as required can be used
to provide relay operations corresponding to various pulse amplitudes. The
contacts of the relays are interlocked to provide an output only at the re-
lay that is set for the greatest amplitude as each pulse is received., (Of
course, a given amplitude in such a parallel arrangement results in the picke
up of all channels set for an amplitude less than that of the incoming pulse.)
In order to provide an input signal of sufficient duration to operate the
relays, a pulse-stretching system was used. Tiis device is shown schematice
ally in Figure 7.

The pulses from the transducer are amplified and applied to C;
through a rectifier. The rectifier is arranged so that C) charres quickly,
but must discharge througn the reverse resistance, Thus, C) holds the grid
of the tube, and thersfore the output of the system, so long as C} retains
its charge.

In order to utilize this system, the decoder was arranged with an
output pulse tuning system. Thus, after the decoder operated, a relay action
which takes place at a predetermined time after the beginning of the pulse
discharges C) through the relay contacts and resets the system for the next
impulse. This system was constructed with five channels since the parts re-
quired were readily available for that number. Operation of the system was

25X1

very satisfactory,

25X1
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FIGURE 6. DIAGRAM FOR BASIC DECODING CIRCUIT
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pulse Amplifier
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FIGURE 7 SCHEMATIC DIAGRAM FOR DECODER PULSE-STRETCHING SYSTEM
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